The glycogen phosphorylase-2 promoter binding protein in Dictyostelium is replication protein A.
During Dictyostelium development, glycogen degradation is a crucial event that provides glucose monomers used in the synthesis of the essential structural components for cellular differentiation. The product of the developmentally regulated glycogen phosphorylase-2 gene (gp2) catalyzes the degradation. DNA-binding proteins were found to bind to a regulatory site of the gp2 gene in a stage-dependent pattern. Gel-shift analysis of undifferentiated amoebae cell extract revealed a protein migrating at 0.40 Rf, while 17 hour differentiated cell extract produced a species migrating at 0.32 Rf. Both the 0.32 and 0.40 Rf proteins were purified and found to consist of three subunits of 18, 35 and 62 kDa (for 0.40 Rf) or 81 kDa (for 0.32 Rf). Data base searches identified the protein as the Dictyostelium homologue of replication protein A (DdRPA). Amino acid sequence analysis showed identity between the 62 and 81 kDa subunits. Incubation of cell-free extracts under appropriate conditions at low pH, resulted in conversion of the 81 kDa to the 62 kDa subunit. Northern blot analysis revealed that the levels of expression of the large subunit of DdRPA were constant throughout differentiation and the size of the mRNA was the same at all stages of development. The results raise the possibility that pH induced post-translational modifications of DdRPA are involved in events that halt cell proliferation and induce differentiation in Dictyostelium.